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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermoforming product having toughness, good 
transpar ency, excellent heat resistance and aging shape stability without problem of a 
discarding treatment or an environmental contamination. 

SOLUTION: The polylactic acid thermoforming product is obtained by molding a sheet made 
of a polylactic acid polymer having a weight mean molecular weight of 100,000 or more and a 
glass transition temperature of 50°C or higher at a molding temperature of a range of 95 to 
140°C, and an area stretching ratio of a range of 2 to 20 times. A mean degree of orientation 
AP in plane of the molding part of the molding is in a range of 2x10-3 to 30x10-3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any % 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to thermoforming workpieces which have the resolvability 
which consists of a polylactic acid system polymer, such as a blister container and a PTP container. 
[0002] 

[Description of the Prior Art] As for workpieces, such as a blister container widely used for the display 
package of various goods, it is common to make the sheet made of resin, to fabricate the sheet by the 
thermoforming approaches, such as a vacuum forming and pressure forming, subsequently, and to be 
made. A transparent thing is liked so that inner goods can be seen through through a package object as 
workpieces, such as this blister container. From such a point, sheets, such as a polyvinyl chloride, 
polyethylene terephthalate, and polystyrene, are used abundantly as a material sheet for workpieces, 
such as a blister container actually used. 

[0003] Moreover, the container for a PTP (press through pack) package used for the package of the 
tablet of drugs, a capsule, etc. is also fabricated by the same thermoforming approach, and sheets, such 
as a polyvinyl chloride, polyethylene terephthalate, and polypropylene, are used abundantly from points, 
such as transparency, a moldability, and steam barrier property, as a material sheet. 
[0004] 

[Problem(s) to be Solved by the Invention] However, without almost being decomposed, even if it is left 
under natural environment, since it is chemical and stable in living thing, it remains and these 
ingredients are accumulated. These remain without hardly decomposing, also when it is scattered about 
into natural environment and it not only pollutes the living environment of animals and plants, but 
reclaims land as dust, and they have the problem of shortening the life of a reclaimed ground. 
[0005] Then, this invention does not have the problem of abandonment processing or environmental 
pollution, and it is tough, transparency is good and it aims at offering the thermoforming workpiece 
which was further excellent in thermal resistance or configuration stability with time. 
[0006] 

[Means for Solving the Problem] Weight average molecular weight is 100,000 or more, and this 
invention solved the above-mentioned technical problem by coming to fabricate the sheet with which 
glass transition temperature consists of a polylactic acid system polymer which is 50 degrees C or more 
in the range 2 to 20 times the extension area scale factor [ the molding temperature of 95-140 degrees C, 
and ] of this, and making the average of amount-of-preferred-orientation within field deltaP of the 
fabrication part of these mold goods into within the limits of 2x10-3 to 30x10-3. 
[0007] Hydrolysis advances automatically in soil and the above-mentioned polylactic acid system 
polymer has the so-called biodegradability from which the original form all subsequently serves as a 
harmless decomposition product by the microorganism into soil. Moreover, since molecular orientation 
is given to the fabrication part of this workpiece, the thermoforming workpiece obtained has sufficient 
reinforcement. 
[0008] 
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[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. 

[0009] This invention fabricates a predetermined polylactic acid system polymer under fixed conditions, 

and obtains a polylactic acid system thermoforming workpiece (a "thermoforming workpiece" is called 

hereafter.). 

[0010] The above-mentioned polylactic acid system polymers are the copolymers of the polylactic acid 
and the lactic acid which are the homopolymer of a lactic acid, and other hydroxycarboxylic acid, or 
such mixture, and other polymeric materials may be mixed in the range which does not check the 
effectiveness of this invention. Moreover, it is the purpose which adjusts fabrication nature and the 
physical properties of a sheet or a workpiece, and it is also possible to add additives, such as a 
plasticizer, lubricant, an inorganic filler, and an ultraviolet ray absorbent, and a modifier. 
[001 1] As a lactic acid, L-lactic acid and D-lactic acid are raised and a glycolic acid, 3-hydroxybutyric 
acid, 4-hydroxybutyrate, a 3-hydroxy valeric acid, a 4-hydroxy valeric acid, a 6-hydroxy caproic acid, 
etc. are typically raised as other hydroxycarboxylic acid. 

[0012] As these polymerization methods, it is also possible to adopt which well-known approaches, such 
as a condensation-polymerization method and a ring-opening-polymerization method, and a small 
amount of chain elongation agent, for example, a diisocyanate compound, a diepoxy compound, an acid 
anhydride, etc. may be further used for the purpose of molecular-weight increase. 
[0013] As weight average molecular weight of the above-mentioned polylactic acid system polymer, the 
range of 100,000-1,000,000 is good, and 140,000-250,000 are desirable. If less than this range, practical 
use physical properties are hardly discovered, and the problem of a sheet being unable to hold 
reinforcement at the time of thermoforming may be produced. Moreover, when turning a top, melt 
viscosity becomes high too much and may be inferior to fabrication nature. 

[0014] After fully drying a polylactic acid system polymer and removing moisture, the sheet (a "material 
sheet" is called hereafter.) which consists of the above-mentioned polylactic acid system polymer is 
fabricated in the shape of a sheet by the general melting fabricating methods, such as an extrusion 
method, the calender method, and the pressing method, and, subsequently is obtained by quenching. It is 
desirable to contact the polylactic acid system polymer by which melting extrusion molding was carried 
out to the shape of a sheet to the rotating casting drum (cooling drum), and to quench it practical. 50 
degrees C or less are suitable for the temperature of a casting drum. Thermoforming processing also 
becomes difficult, while a polymer may adhere to a casting drum, and taking over may become difficult, 
and crystallization will be promoted, a spherulite will progress and transparency will fall, if higher than 
this. Therefore, it is desirable to quench a sheet in the above-mentioned temperature requirement, and to 
consider as an amorphous sheet on parenchyma. 

[0015] Moreover, the glass transition temperature (it abbreviates to "Tg" hereafter.) of the obtained sheet 
has good 50 degrees C or more, and its 55-70 degrees C are desirable. After fabricating to a 
thermoforming workpiece that Tg is less than 50 degrees C, the thermal resistance in an ambient 
atmosphere 50 degrees C or more runs short, or it is easy to carry out a dimensional change with time 
also at a room temperature, and is not desirable. Moreover, while leaving it in a room temperature, a 
spherulite grows up to be a material sheet and a workpiece, shaping of a material sheet may become 
difficult or problems, such as embrittlement of a workpiece and a transparency fall, may arise. Tg is 
mainly dependent on a class, amounts, etc. of an additive, such as a presentation of a polylactic acid 
system polymer, molecular weight, the amount of content oligomer, and a plasticizer. 
[0016] Next, thermoforming of the above-mentioned material sheet can be carried out by becoming hot 
beforehand to molding temperature by the infrared heater, the hot-platen heater, hot blast, etc. As the 
approach of this thermoforming, there are a vacuum-forming method, a plug-assist-forming method, a 
pressure- forming method, a male-and-female die-forming method, the approach of extending the 
postforming male which transformed the sheet along with the shaping male, etc. Especially the thickness 
of a material sheet should just be the thickness of extent which it is not limited but can be used for the 
usual thermoforming technique. Specifically, the range of about 30-1000 micrometers is included. 
[0017] The thermoforming workpiece by which thermoforming was carried out by the above-mentioned 
approach consists of heights which performed thermoforming processing, and the flat-surface section in 
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which a material sheet remains as it is. Although amelioration of physical properties is not found but is 
inferior to reinforcement since the flat-surface section is not extended at the time of thermoforming, base 
materials, such as paper, are usually stuck and it is supported. On the other hand, although heights are 
extended at the time of thermoforming, the gestalt top reinforcement is required and they need to 
improve brittleness. In this invention, by increasing the molecular orientation of the above-mentioned 
heights, reinforcement can be raised and brittleness can be improved. There is amount-of-preferred- 
orientation within field deltaP as a scale showing whenever [ this molecular orientation ]. 
[0018] Amount-of-preferred-orientation within field deltaP expresses the amount of preferred 
orientation of the direction of a field to the thickness direction of a fabrication partial wall, usually 
measures the refractive index of rectangular cross 3 shaft orientations, and is computed by the following 
formulas (1). 
[0019] 

deltaP={(gamma+beta) /2}-alpha (1) 
(Alpha<beta<gamma) 

Here, gamma and beta of a refractive index [ parallel to a sheet surface (wall surface) ] biaxial 
[ rectangular ] and alpha are the refractive indexes of the sheet thickness direction. 
[0020] Although the above-mentioned deltaP is dependent also on degree of crystallinity or crystal 
orientation, it is greatly dependent on the molecular orientation within a field. That is, by increasing 
molecular orientation to the inside of a field, deltaP which is 1.0x10 to less than three can be suitably 
increased to 3x10 to three or more or more by 2x10 to three on an average with a non-orientation sheet. 
However, if it is going to obtain the average of deltaP exceeding 30x10-3, stable shaping may not be 
able to be performed but fracture of a sheet may occur frequently. 

[0021] Moreover, it is important for thermoforming workpieces, such as a blister workpiece, that it is the 
application top transparence, and they must avoid milking at the time of thermoforming. Transparency 
can be expressed with a haze and the thermoforming workpiece which has 10% or less of haze suitably 
can be obtained 20% or less on the thermoforming conditions mentioned later. 
[0022] As thermoforming conditions for obtaining the workpiece which has deltaP of the above- 
mentioned range, and a haze, within the limits whose molding temperature is 95-140 degrees C is good, 
and within the limits which is 95-120 degrees C is desirable. Moreover, the 2 to 20 times as many range 
of the extension area scale factor of a thermoforming processing part as this is good, and its 4 to 15 
times as many range as this is desirable. If the thermal resistance of the thermoforming workpiece with 
which thermoforming temperature (namely, sheet temperature at the time of shaping) is acquired at less 
than 95 degrees C is fully higher than ****** and 140 degrees C, a material sheet carries out drawdown 
with heating, shaping may become difficult, or milkiness by crystallization may arise and transparency 
may be lost. 

[0023] Moreover, if the extension area scale factor of a thermoforming processing part is smaller than 
twice, deltaP will not amount to 2x10-3, and amelioration of physical properties will not be found. On 
the other hand, for the extension area scale factor exceeding 20 times, fracture arises in a thermoforming 
workpiece, it is stabilized in it, and a thermoforming workpiece may be unable to be obtained. 
[0024] Taking advantage of the reinforcement of that thermoforming processing part, transparency, 
steam barrier property, etc., blister packaging and contents fluoroscopy nature, such as a PTP container, 
are required for the thermoforming workpiece concerning this invention, and it is suitable as what is 
used in contact with base materials, such as paper, at the time of use. 

[0025] For example, in the case of the blister packaging object used for a package of goods and display, 
goods are contained into a convex fabrication part, it applies to the opening from a fabrication part at the 
raw section of the perimeter, and usually attaches pasteboard. Although a metallic foil, various 
PURACHIKKU sheets, etc. are [ other than pasteboard ] applicable, if the case where a blister 
workpiece is discarded with pasteboard is assumed as this pasteboard, the thing made of paper which 
has biodegradability as pasteboard is suitable. 

[0026] Thermal melting arrival of the above-mentioned pasteboard is carried out to a blister workpiece, 
or adhesion junction is carried out with adhesives and the adhesives which have the biodegradability of 
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protein systems, such as an unvulcanized natural rubber system and casein, starch, glue, etc. suitably. 

Moreover, 180 degrees of edges on both sides of a non-fabricated part (the so-called flange) may be bent 

to a rear-face side, and another pasteboard may be attached in the Mizouchi possible [ a slide ]. 

[0027] Moreover, a PTP container is usually sealed by the lid material of aluminium foil. Aluminum can 

be discarded also in the condition of having not polluted an environment, but having pasted up with the 

polylactic acid system polymer sheet since it was natural reducibility. 

[0028] 

[Example] Although an example is shown below, this invention does not receive a limit at all by these. 
In addition, on conditions as shown below, the measured value shown in an example measured and was 
computed. 

[0029] (1) The sheet- like sample was started from the part part which has the thickness equivalent to the 
part equivalent to the extension area scale factor of the average fabrication part of deltaP, i.e., the value 
which broke the thickness of a original sheet by the extension area scale factor, and with the Abbe 
refractometer, the refractive index (alpha, beta, gamma) of rectangular cross 3 shaft orientations was 
measured, and it computed by the degree type. 
deltaP={(gamma+beta) 12} -alpha (alpha<beta<gamma) 

gamma: The maximum refractive index beta within a sample side: The refractive index of the refractive- 
index alpha:sample thickness direction of the sample side inboard which intersects perpendicularly with 
it [0030] (2) The surface area of the fabrication section after extension area scale-factor shaping was 
broken by area of the original sheet which performed extension processing, and was made into the 
extension area scale factor. 
[003 1] (3) It measured based on haze JIS-K7105. 
[0032] (4) Moldability (drawdown nature) 

At the time of a thermo forming preheating, the sheet carried out drawdown, and although drawdown 
was carried out, x and the thing whose shaping is possible were made into **, and it made O what 
hardly carries out drawdown for the thing [ that it cannot fabricate ]. 

[0033] (5) Heat-resistant mold goods were put for 30 minutes into the oven by which temperature 
control was carried out to 50 degrees C, and the volume of the volume before and behind a trial was 
measured by putting in water. After an appropriate time was asked for volume retention by the following 
formulas, and it considered as the heat-resistant index. 

Volume retention (%) =(volume after trial)/(volume before trial) xl00[0034] (6) It judged with the 
brittleness touch, and O and a little weak thing were expressed with **, and the weak thing was 
expressed with x for what brittleness is not sensed as. 

[0035] (7) The comprehensive evaluation above-mentioned evaluation criteria (4), (5), and (6) were 
judged synthetically, O and a little inferior thing were made into **, and what inferior was made into x 
for the good thing. 

[0036] (8) glass-transition-temperature PerkinElmer make - based on JIS-K7121, it measured using 
DSC-7. 

[0037] (Examples 1-4 of the 1-2/comparison of examples) From the T die, Tg55 degree C and the Pori 
L-lactic acid (Shimadzu [ Corp. ] make: Lacty 5000) of weight average molecular weight 200,000 
[ about ] were quenched by casting drum lifting held at melting extrusion and 50 degrees C at 180 
degrees C, and the non-extended sheet with a thickness of 500 micrometers was obtained. 
[0038] After clamping the obtained sheet to the thermoforming machine (PLAVAC-FEby Sanwa-Kogyo 
Co., Ltd. 36PH mold) and carrying out a preheating to a molding temperature given in Table 1 at an 
infrared heater, it pushed in in metal mold by the plug, preforming and extension were performed, 
subsequently to a vacuum the inside of metal mold was carried out, and it fabricated in the shape of a 
cup. In addition, extension was performed to coincidence at the time of shaping. 
[0039] The sample which molding temperature and an extension area scale factor are changed, and is 
shown in Table 1 was obtained. The extension area scale factor was changed by exchanging various 
plugs and metal mold. 

[0040] (Example 5 of a comparison) From the T die, Tg40 degree C and the Pori L-lactic acid 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/06 



IP,2P02-248677,A [DETAILED DESCRIPTION] 



Page 5 of 5 



(Shimadzu [ Corp. ] make: Lacty 5000) of weight average molecular weight 200,000 [ about ] which 
added the lactide 6% and were plasticized were quenched by casting drum lifting held at melting 
extrusion and 50 degrees C at 180 degrees C, and the non-extended sheet with a thickness of 500 
micrometers was obtained. The result of having fabricated and evaluated the obtained sheet by the same 
approach as an example 1 is shown in Table 1. 
[0041] 
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[0042] 

[Effect of the Invention] According to this invention, by fabricating the thermoforming article of a 
specific property from the polylactic acid system polymer which is a resolvability polymer, brittleness is 
improved in a fabrication part and it excels in reinforcement, and the non-fabricated section can be made 
to be able to contact a base material, can show the same practical reinforcement, and can obtain the 
tough thermoforming workpiece with still better thermal resistance which is equal to circulation or 
storage as a whole. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polylactic acid system thermoforming workpiece which comes to fabricate the sheet 
which consists of a polylactic acid system polymer whose weight average molecular weight is 100,000 
or more, and whose glass transition temperature is 50 degrees C or more in the range 2 to 20 times the 
extension area scale factor [ the molding temperature of 95-140 degrees C, and ] of this, and has the 
average of amount-of-preferred-orientation within field deltaP of the fabrication part of these mold 
goods within the limits of 2x10-3 to 30x10-3. 



[Translation done.] 
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